Exhibit A

STATEMENT OF WORK FOR
REMEDIAL INVESTIGATIONS AND FEASIBILITY STUDIES
UPPER COLUMBIA RIVER SITE

The purpose of this Remedial rnvesnganm/Feasubllltv Study (RI/FS) is to investigate
the nature and extent of contamination at the Upper Columbia River site (Site), provide
information for the U.S. Environmental Protection Agency’s Baseline Risk Assessment
for human heaith and the environment and deveiop and evaluate potential remedial
alternatives. The Ri and FS are interactive and may be conducted concurrently so that
the data coilected in the RI influences the development of remedial alternatives in the
FS, which in turn affects the data needs and the scope of treatability studies.

The U.S. Environmental Protection Agency (EPA) will coordinate closely with the state
of Washington, the Confederated Tribes ¢f the Colville Reservation (CCT), the
Spokane Tribe and the U.S. Deparmeant of the Interior (DOI) in the development of the
details of work plans, sampirng and analysis plans and other project documentation.
EPA will work closely with the state of Washington, the CCT, the Spokane Tribe and
DOl in the review of deliverables.

The Company shall conduct the remaining tasks of the RI/FS except for the Baseline
Human Health Risk Assessment and will produce a draft Rl and FS report that are in
accordance with this statement of work (SOW), the Guidance for Conducting Remedial
Investigations and Feasibility Studies under the Comprehensive Environmental
Response, Compensation, and Liability Act (U.S. EPA, Office of Emergency and
Remedial Response, October 1988), Contaminated Sediment Remediation Guidance
for Hazardous Waste Sites (U.S. EPA, 2005), Ecological Risk Assessment Guidance
for Superfund U.S. EPA (1997), the Eco Risk Assessment and Risk Management
Principles (1998), Guidelines for Ecological Risk Assessment U.S. EPA 1898) and any
other.guidance that EPA uses in conducting an RI/FS (a list of the primary guidance is
attached), as well as any additional requirements in the Agreement. The Framework
for Inorganic Metals Risk Assessment (U.S. EPA Risk Assessment Forum, November
2004) will be considered in this RI/FS. However, this document is still under Peer
Review, and so is not EPA guidance. The RI/FS Guidance describes the report format
and the required report content. The Company shall furnish all necessary personnel,
materials, and services needed, or incidental to, performing the RI/FS, except as
otherwise specified in the Agreement.

At the completion of the RI/FS, EPA will be responsible for the selection of a Site
remedy and will document this seiection in a Record of Decision (ROD). The remedial
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action alternative selected by EPA will meet the cleanup standards specified in Section
121 of the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA). That is, the selected remedial action will be protective of hurnan hea ith
and the epvironment, will be in compliznce with, or include g waiver of, applicable o
reigvant and eppropriate requirements of other laws, will be cost-effeciive, ME C u! zs
parmanant soiutions and alternative treatment ‘tec*‘*nuiogses Of resourcs recovery
technologies, to the maximum extent practicable, and will address the statutory
oreference for treatment as a principal element. The final RI/FS report, as adopted by
EFA, and EPA’s Baseline Risk Assessimient will, with the administrative record, form
the basis for the selection of the Site's remedy and will provide the lnforma’uon

necessary to support the development of the ROD.,

As specified in Section 104(a)(1) of CERCLA, as amended by the Superfund
Amendments and Reauthorization Act of 1886 (SARA), EPA will provide oversight of
the Company's activities throughoutthe RI/FS. The Company shall support EPA's
initiation and conduct of activities related to the umpiementatlon of oversight activities.

Uniess otherwise dlrected by EPA, all documents shall be submitted in draft form to the
EPA, DOI and the state of Washington, the CCT, and the Spokane Tribe (the Three
Sovereigns). The Company shall be notified at a later date about the humber of copies
required, and the locations to send the documents. EPA, DOI, and the Three
Saovereigns after reviewing the submittals will provide comments to the Company. As
determined by EPA, the Company will either provide comment responses to EFA, DOI,
and the Three Sovereigns, prior to revising the documents, or will revise the document
based on the comments provided. The documents will then be resubmitted. EPA may
require that additional changes be made based on a review of the resubmitted

documents.

There are some aspects of the work that will be conducted on DOl managed, and tribal
and state lands. Work in these areas must follow federal, state, and tribal legal and

regulatory requirements pertaining to such work.

The Company shall provide financial support to EPA for EPA to set up and manage a
database for site information/data.

TASK 1 - SCOPING

Scoping is the initial pianning process of the RI/FS. The Company shail conduct, with
EPA oversight and approval, the remaining tasks in the RI/FS which has thus far been

performed by EPA. EPA will provide the Company with copies of all relevant
documents related 1o the investigation. These include Scoping Documents, Work
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Plans, Sampling Plans, Data Results and Data Evaluations. Scoping is repeated as
necessary, and refined throughout the RI/FS process as determined by EPA. In
addition to developing ihe Site-specific objectives of the RI/FS, EPA wili determine a
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approach, the specific project scops will be plannea by the Company and EPA,
Following EPA appraval the Company shali document the specific project scope in a
work plan. Because the work required to perform an RI/FS is not fully known at the
onset, and is phased in accordance with a site's complexity and the amount of
available information, it may be necessary to modify the work plans during the RI/FS io

satisfy the objectives of the study.

When scoping the specific aspecis of a project, the Company must meet with EPA to
discuss all project planning decisions and special concerns associated with the Site.
The following activities shall be perdormed by the Company as a function of the project

planning process.
a. Site Background

The Company shall gather and analyze the existing Site background information and
the information collected by EPA during the RI/FS, and shall conduct a Site visit to

assist in planning the scope of the RI/FS.

Problem Formulation

The Company shall prepare a problem formulation which will update the goals of
the remaining investigation and define the preliminary assessment endpoints,
measurement endpoints, and conceptual site models, including fate and
transport, for the various exposure pathways and receptors in the Site and
outline the preliminary risk management-based action objectives. Risk
management-based action objectives shall be developed. Risk management-
based action objectives shall have the same meaning as remedial action
objectives in the National Oil and Hazardous Substances Poliution Contingency
Plan (NCP) and their development shall be consistent with the NCP.

Collect and Analyze Existing Data and Document the Need For Additional Data

Before planning RI/FS activities, all existing Site data shall be thoroughly
compiled and reviewed by the Company. Specifically, this must include
presently available data relating to the varieties and quantities of hazardous
substances at the Site, and past disposal practices, and the information
coliected by EPA during the R/FS. This must also include resuits from EPA’s
fish and sediment studies as well as any previous sampling events that may
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b.

have been conducted. The existing information wili be utilized in determining
additional data needed to characterize the Site, better define potential applicable
or relevant aﬂd app“opnate reqmrpmems (ARARS) and deveiop a range of

prefiminarily igentifisd reimedisl ailsrmatives. Data Quality Objectives (DQO0s)

have Deen estabiished by EPA for determining the acceptability of existing data.
Subject to EFA approval, the Company may propose modifications fo these
DQOs. Final decisions on the usability of the data and DQOs will be mads by

EPA.
Provide Facility Related information to the EPA

The Company agrees to cooperatively provide data on the Trail facility
operations, including but not limited to multiple lines of production and recycling
of hazardous materials, to fully identify contaminants of potential concern and
for models (including the Conceptual Site Model).

Conduct Site Visit

The Company shall conduct a Site visit during the project scoping phase to
assist in developing a conceptual understanding of sources and areas of
contamination as well as fate and transport and potential exposure pathways
and receptors at the Site.- During the Site visit the Company should observe the
Site's physiography, hydrology, geology, and demographics, as weil as natural
resource, ecological, ana culfural features. This information wiil be utilized to
befter scope the project and to determine the extent of additional data
necessary to characterize the Site, better define potential ARARSs, and narrow
the range of preliminarily identified remedial alternatives.

Project Planning

Once the Company has collected and analyzed existing data and conducted a Site
visit, the specific project scope will be planned. Project planning activities include
those tasks described below, as well as identifying data needs, developing a work plan,
designing a data collection program, and identifying health and safety protocols. The
Company shall meet with EPA regarding the following activities and before the drafting

of the scoping deliverables below.

Because this study will be conducted using a tiered approach, there may be iterations
of planning and impiementation documents prepared before the final RI/FS is

completed.



Refine and Document Preliminary Risk Management-based Action Objectives
and Remedial Alternatives

Once existing Site information has been analyzed and an understanding of the
notentiai Site risks has been determined by EFPA, the Company shali review
and, if necessary, refine the risk management-based action objectives for each
actually or potentially contaminated medium. The revised risk management-
based action objectives must be documented in a technical memorandum and
subject to EPA approval. The Company shall then identify a preliminary range
of broadly defined potential remedial action alternatives and associated
technologies. The range of potential preliminary aiternatives must encompass,
where appropriate, aiternatives in which treatment significantly reduces the
toxicity, mobility, or volume of the waste; alternatives that involve containment
with little or no treatment; and a no-action alternative. Potential sediment
remedies are found in the Contaminated Sediment Remediation Guidance for
Hazardous Waste Sites (U.S. EPA, 2005).

Tiered Screening Level Risk Assessments

Consistent with the Ecological Risk Assessment Guidance for Superfund, a
screening level risk assessment will be conducted on existing data. The
contaminants of concern will then be refined through a reevaluation of
assumptions inherent in the screening level risk assessment. EPA may require
that the Company conduct additional screening level risk assessments (SLRAs)
iteratively to data collected as part of subsequent investigational tiers.

Document the Need For Treatability Studies

If remedial actions involving treatment have been identified by the Company 6r
EPA, treatability studies may be required.

Begin Preliminary Identification of Potential ARARs

The Company shall conduct a preliminary identification of potential state and
lederdl ARARS (Chemicai-specitic, lacation-specific, and action specific) fo assist
in the refinement of risk management-based action objectives and the initial
identification of remedial aiternatives and ARARs associated with particular
actions. ARAR identification must continue as Site conditions, contaminants,
and remedia! acticn alternatives are better defined.



C. Scoping Deliverables

At the conciusion of the project planning phase, the Company shail submit an RI/FS
WwWork plan, & samphing and anealysis pian, 2 Site hesith and safety pian and z culturg!
resource pian. The RI/FS work plan, sampling and analysis plan, and cultural resource
plan must be reviewed and approved by EFPA prior o the initiation of field activities.

Because this study will be conducted using 2 tiered approach, there may be iterations
of planning and imniementation documents prepared before the final RI/FS is

compieted.
RI/FS Work Pian

A work pian documenting the decisions and evaluations compieted during the
scoping process must be submitted to EPA for review and approval. The work
plan must be developed in conjunction with the sampling and analysis plan and
the Site heaith and safety plan, although each plan may be delivered under
separate cover. The work plan must include a comprehensive description of the
work to be performed, inciuding the methodologies to be utilized, as well as a
corresponding schedute for completion. In addition, the work plan must include
the rationale for performing the required activities. Specifically, the work plan
must present a statement of the problem(s) and potential problem(s) posed by
the Site and the objectives ofthe RI/FS. Furthermore, the plan must include a
Site background summary setting forth the Site description including the
geographic location of the Site, and to the extent possible, a description of the
Site's physiography, hydrology, geclogy, demographics, ecological, cultural, and
natural resource features; a synopsis of the Site history and a description of
previous responses that have been conducted at the Site by local, state, federal,
or private parties; a summary of the existing data in terms of physical and
chemical characteristics of the contaminants identified, and their distribution
among the environmenital media at the Site. In addition, the pian must include a
description of the Site management strategy; a preliminary identification of
remedial alternatives and data needs for evaluation of remedial alternatives. It
must include a process for and manner of identifying federal and state ARARSs
- (chemical-specific, location-specific, and action-specific).

For activities conducted on tribal or Department of Interior (DOI) lands, the plan
shall provide for obtaining the necessary tribal permits and approvals, and for
meeting access requirements.

Finally, the major part of the work plan is a detailed description of the tasks to be
performed, information needed for each task and faor the Baseline Risk
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Assessment, information 1o be produced during and at the conclusion of eact
task, and a description of the work products that will be submitted to or
generated by EPA. This includes the aeliverables set forth in the remainder of
ihis siaternent of work; & schedule for eacn of the reguired activities which is
consistent with the RI/FS gmdanceg and a project managemeant pign, including a
data management pian {e.g., reguirements for project management systems
and software, minimum data requirements, data format and backup data
mansgement), menthly repotts o EPA and meetings and preseniaticns to EPA
at the conciusion of each major phase of the RI/FS. The Company shall refer to
Appendix B of the RI/FS Guidance for a comprehensive description of the
contents of the required work plan. Because of the unknown nature of the Site
and iterative nature of the RI/FS, additional data requirements and anzlyses
may be identified throughout the precess. The Company shall submit tachnical
memoranda documenting the need for additional data, and identifying the DQQOs
whenever such requirements are identified. [n any event, the Company must
fulfill additional data and analysis needs identified by EPA cons;stentwnh the

general scope and objectives of this RI/FS.

The plan should include provisions for meeting with EPA and other stakeholders
on a regular basis. During these meetings, the Company will review RI/FS
progress and discuss plans for future activities.

Sampling énd Analysis Plan

The Company shall prepare a sampling and analysis plan (SAP) to ensure that
sample coliection and analytical activities are conducted in accordance with
technically acceptable protocols and that the data meet DQOs. The SAP
provides a mechanism for planning field activities and consists of a field
sampling plan (FSP} and a quality assurance project plan (QAPP).

The FSP must define in detail the sampling and data-gathering methods that will
be used on the project. 1t must include sampling objectives, sample location
and frequency, sampling eguipment and procedures, and sample handling and
analysis. The QAPP must describe the project objectives and organization,
functional activities, and quality assurance and quality control (QA/QC) protocols
that will be used to achieve the desired DQOs. The DQOs must, at a minimum,
reflect use of analytic methods to identify contamination and remediate
contamination consistent with the levels for risk management-based action
objectives identified in the proposed National Oil and Hazardous Substances
Pollution Contingency Plan (NCP), pages 51425-26 and 51433 (December 21,
1988). In addition, the QAPP must address sampling procedures, sample
custody, analytical procedures, and data reduction, validation, reporting, and
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personnel qualifications. Field personnel should be available for EPA QA/QC
training and orientation where applicable. The Company shall demonstrate, in
advance and to EPA's satisfaction, that each iaboratory it may use is qualified to
conduct the proposed wark. This includes use of methods and anaiytical
protocols for the chemicals of concern in the media of interest within detection
and quantification limits consistent with both QA/QC procedures and DQ0s
approved in the QAPF for the Site by EPA. The fabcratory must have and
follow an approved QA program. If a laboratory not in the Contract Laboratory
Program (CLP) is selected, methods consistent with CLP methods that wouid be
used at this Site for the purposes proposed and QA/QC procedures approved by
EPA must be used. If the faboratory is not in the CLP program, a labaratory QA
program must be submitted for EPA review and approval. EPA may require that
the Company submit detailed information to demonstrate that the {aboratory is
qualified to conduct the work, including information on personnel qualifications,
equipment, and material specifications. The Company must provide assurances
that EPA has access to laboratory personnel, equipment, and records for
sample, collection, transportation, and anaiysis.

Site Health and Safety Plan

A health and safety plan must be prepared in conformance with the Company's
health and safety program, and in compliance with Occupational Safety and
Health Administration regulations and protocols and Washington State law. The
health and safety plan must include the eleven (11) elements described in the
RI/FS Guidance, such as a health and safety risk analysis, a description of
monitoring and personai protective equipment, medical monitoring, and site
control. it should be noted that EPA does not “approve" the Company's health
and safety plan, but rather EPA reviews it to ensure that all necessary elements
are included, and that the plan provides for the protectton of human health and

the environment.
Cultural Resources Coordination Plan

Section 106 of the National Historic Preservation Act (NHPA) requires EPA to
lake N0 account e effecls of [1s unaertakings on NIStoric properues. inis
includes archaeological sites, historic sites and traditional cultural properties that
are eligible to the National Register of Historic Places. (36 Code of Federai

Regulations 800.)

The NHPA also requires EPA to consult with other parties that have an interest
in the effects of the planned undertaking and provide them a reasonable
opportunity to comment on such undertakings. These parties include the State
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Historic Preservation Officer and the concerned Tribal Historic Preservation
Officers.

Although compliance with Section 108 of the NHPA is the responsibiiity of the
EPA, the Cors 2 gy shall D;epare ﬁv Upper Columbia River RI/FS Cultural
Resources Caord ztion Plan and work with the pnrtles potentiaily affected by
the activities. All cultural resources coordination activities conducted by the
Company will be subject o oversight and approval by EPA.

For all RI/FS activities at the Site involving sediment collection or ground
penetration/disturbance, the Company shall work with the potentiaily affected
p:ﬁ" ies to assess the effects of the planned work and seek ways o avoid,
minimize or mitigate any adverse effects on historic properties.

The Cultural Resources Coordination Plan shall provide detailed consultation
procedures, a detailed description of the sampling program and the methods to
be employed to secure sediment/soil samples, information on the nature of the
physical impacts that could be anticipated by sediment/soil sampling operations,
resource protection measures, and pertinent background information. The Plan
shall also identify the state, tribal, and federal parties involved in cultural
resources coordination and consuitation. Those parties shall be given the
opportunity to review and comment on the Plan.

Once EPA's comments and the potentially affected parties’ comments have
been addressed by the Company to EPA's satisfaction, the finalized plan shall
be provided to EPA with copies of all correspondence received by the Company
during their consultation efforts with the consulted parties.

Sediment sampling cannot be performed at the Upper Columbia River Site
without (1) clearance of proposed sediment sample locations by tribal and
federal/state cultural resources coordinators and (2) a Cultural Resources
Coordination Plan approved by EPA. The affected parties may require the
Company to allow Cultural Resource observers to accompany sampling teams.

TASK 2 - COMMUNITY RELATIONS

The development and implementaticn of community relations activities are the
responsibility of EPA. The critical community relations planning steps performed by
EPA include conducting community interviews and developing a community relations
plan, and communications with local, state, and tribal government representatives. In
addition, EPA will be responsible for conducting public meetings and workshops., The
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implementation of the community relations plan is the responsibility of EPA. EPA and
the tribal governments will be responsible for community refations targeted to tribat
members. EPA may request that the Company assist by providing information

- ] 3 . ] O o P N 1P 2 -1 T R N
reczrding the Site's history, of paricipating in public meetings. The extent of the

Compeny's invelvement in community relaticns activities is left o the discretion of EFA,
The Company’s community relations responsibilities, if any, are specified in the
community relations plan. All community refations aciivities conducted by the

Company wili be subject o approval and oversight by EPA.

TASK 3 - SITE CHARACTERIZATION

As part of the RI, the Company shall perform the activiiies described in this task,
including the preparation of a site characterization summary and a Rl repart. The
overall objective of site characterization is to describe areas of a site that may pose a
threat to human heaith or the environment, and understand the fate and transport of
contaminants that threaten human health or the environment. This is-accomplished by
first determining a site's physiography, geology, and hydrology. Surface and
subsurface pathways of migration must be defined. The Company shall identify the
sources of contamination and define the nature, extent, and volume of the sources of
contamination, including their physical and chemical constituents as well as their
concentrations at incremental focations to background in the affected media. The
Company shall also investigate the extent of migration of this contamination as well as
its volume and any changes in its physical or chemical characteristics, to provide for a
comprehensive understanding of the nature and extent of contamination at the Site.
Using this information, contaminant fate and transport is then determined and

projected.

During this phase of the RI/FS, the work plan, SAP, cultural resource coordination plan,
and health and safety plan are implemented. Field data are collecied and analyzed to
provide the information required to accomplish the objectives of the study. The
Company shall notify EPA at least six weeks in advance of the field work regarding the
planned dates for field activities, including ecological field surveys, field layout of any
required sampling locations, sediment sampling, fish and wildlife collection, excavation,
installation of wells, initiating sampling, installation, and calibration of equipment, pump
tests, and initiation of analysis and other field investigation activities. The Company
shall demonstrate that the [aboratory and type of laboratory analyses that will be
utilized during site characterization meets the specific QA/QC requirements and the
DQOs of the site investigation as specified in the SAP. [n view of the unknown site
conditions, activities are often iterative, and to satisfy the objectives of the RI/FS it may
be necessary for the Company to supplement the work specified in the initial work plan.
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In addition fo the deliverables below, the Company shall provide a manthly progress
report and participate in meetings at major points in the RI/FS.

s w g g aas
- A -

For field aciivities
iandowniers or managers may accompany the tiela crews. Due to the complexity of
this Site, the investigation shall be pericrmed using a tiered approach. The first set of
investigations has already been conducted by EFA. Each field event will be used to

determineg what'whether additional information is needed.
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A list of potential studies to be perfarmed during the next phases of the investigation is
provided in Appendix A. As the RIFS progresses, EPA may determine that not all of
the studies which the Company will be required to perform have been identified in the
Appendix. Additional studies may be identified during the RI/FS process that the
Company will be required to perform. Conversely, EPA may determine that not every
study currently identified in the Appendix will be required.

a Field Investigation

The field investigation includes the gathering of data to define Site physical and
biological characteristics, sources of contamination, and the nature and extent of
contamination at the Site. These activities must be performed by the Company in
accordance with the work plan, cultural resource coordination plan, and SAP, Ata
minimum, this shall address the following:

Implement and Document Field Support Activities

The Company shall initiate field support activities following approvat of the work
plan and SAP. Field support activities may include obtaining access to the Site,
scheduling, and procunng equipment, office space, {aboratory services, and/or
contractors. The Company shall notify EPA at least six weeks prior to initiating
field support activities so that EPA may adequately schedule oversight tasks.
The Company shall also notify EPA, in writing, upon completion of field support

activities.
Investigate and Define Site Physical and Biological Characteristics

The Company shall collect additional data on the physical and biological
characteristics of the Site and its surrounding areas, including the physiography,
geology, and hydrology, and specific physical characteristics identified in the
work plan. This information shall be ascertained through 2 combination of
physical measurements, observations, and sampling efforts, and will be utilized
to define potential fransport pathways and human and ecological receptor
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poputations. In defining the Site's physical characteristics the Company shall

also obtain sufficient engineering data (such as river/reservoir characteristics)

for the projection of contaminant fate and transport, and development and
iuding information fo assess
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tregtment technoiogies.
Define Sources of Contamination

The Company shall locate and define sources of contamination. The aerial
extent and depth of contamination shali be determined. The physical
characteristics and chemical constituents and their concentrations shali be
determined for all known and discovered areas and sources of contamination.
The Company shali conduct sufficient sampling to define the boundaries of the
contaminant sources to the level established in the QA/QC plan and DQOs.

Defining contamination shall include analyzing the potential for contaminant
release (e.g., long term leaching), contaminant mability and persistence, and
characteristics important for evaluating remedial actions, including information to

assess treatment technologies.
Describe the Nature and Extent of Contamination

The Company shall gather information to describe the nature and extent of
contamination as a final step during the field investigation. To describe the
nature and extent of contamination, the Company shall utilize the information
and Site physical and biological characteristics and sources of contamination to
give a preliminary estimate of the contaminants that may have migrated. The
Company shall then implement any study program identified in the work plan or
SAP such that by using analytical techniques sufficient to detect and quantify
the concentration of contaminants, the migration of contaminants through the
various media at the Site can be determined. In addition, the Company shall
gather data for calculations of contaminant fate and transport. This process
must be continued until the area and depth of contamination are known to the
level of contamination established in the QA/QC plan and DQOs. The Company
will use the information on the nature and extent of contamination, the
Ecological Risk Assessment, and EPA's Baseline Human Health Risk
Assessment to determine the level of risk presented by the Site and determine
aspects of the appropriate remedial action alternatives to be evaluated.



b. Data Analyses
Evaluate Site Characieristics

The Cormpany shall analyze and evaluaie the daia 1o describe: (1) Site physical
and biclegical characteristics; (2) contaminant source characteristics; (3) nature
and extent of contamination; and (4) contaminant fate and transport. Resuits of
the Site physicai characteristics, source characteristics, and extent of
contamination analyses are utilized in the analysis of contaminant fate and
transport. The evaluation must include the actual and potential magnitude of
releases from the sources, and herizontal and vertical spread of contamination
as well as mobility and persistence of contaminants. Where modeling is
appropriate, such models shall be proposed to EPA in a technical memorandum
prior to their approval and use. All data and programming, including any
proprietary programs, shall be made available to EPA. The Ri data also shall be
presented in a format (i.e., computer disc or equivalent) to facilitate EPA's
preparation of the Baseline Risk Assessment. The Company shall agree to
discuss and then collect data to fill any data gaps identified by EPA that is
needed to complete the Baseline Risk Assessment. (See "Guidance for Data
Usability in Risk Assessment — Office of Solid Waste and Emergency Response
Directive # 9285.7-05 - October 1990.) Also, this evaluation shall provide any
information relevant to Site characteristics necessary for evaluation of the need
for remedial action in the Baseline Risk Assessment and for the development
and evaluation of remedial alternatives. Analyses of data collected for Site
characterization must meet the DQOs developed in the QA/QC plan stated in

the SAP (or revised during the RI).
C. Data Management Procedures

The Company shaii consistentiy document the quality and validity of field and
laboratory data compiled during the Ri.

Document Field Activities

information gathered during Site characterization shall be consistently
documented and adequately recorded by the Company in well-maintained field
logs and laboratory reports. The method(s) of documentation must be specified
in the work plan and/or the SAP. Field logs must be utilized to document
observations, measurements, and significant events that have occurred during
field activities. Laboratory reports must document sample custody, analytical
responsibility, analytical resuits, adherence to prescribed protocols,
nonconiformity events, corrective measures, and/or data deficiencies.
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d.

Maintzin sample management and tracking

The Company shall maintain field reporis, sampie shipment recerds, analytical
results, and QA/GC reporis fo snsure that only validated anshviical data are
reporied and utilized in the development and evaiuation of remedial sltematives.
Anazlytical results deveioped under the work pian shail not be included in any
Site characterization reports unless accompanied by or cross-referenced to a
corresponding QA/QC report. In addition, the Company shall establish a data
security system to safeguard chain-of-custody forms and other project records
to prevent loss, damage, or alteration of project documentation.

Site Characterization Deliverables

Because this study is being conducted in a tiered iterative manner, there may be
additional phases of Site characterization reports and associated risk assessments

prepared before the finaf RI.

Foiléwing the RI Ehvestigative work, the Company shall prepare a preliminary Site
characterization summary and once the EPA’s Baseline Human Health Risk
Assessment, and the Ecological Risk Assessment (Task 4) is complete, the remedial

investigation report.

Preliminary Site Characterization Summary

After completing field sampling and analysis, the Company shall prepare a
concise Site characterization summary. This summary must review the
investigative activities that have taken place, and describe and display Site data
documenting the location and characteristics of surface and subsurface features
and contamination at the Site, including the affected medium, location, types,
physical state, concentration of contaminants and quantity. In addition, the
location, dimensions, physical condition and varying concentrations of each
contaminant throughout each source, and the extent of contaminant migration
through each of the affected media shall be documented. The Site
characterization summary must provide EPA with a preliminary reference for
developing the Baseline Risk Assessment, and evaiuating the development and
screening of remedial aiternatives, and the refinement and identification of

ARARSs.
Remedial Investigation (Ri) Report

The Company shalf prepare and submit a draft Ri report to EPA for review and
approval after EPA’s compietion of the Baseline Human Health Risk
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Assessment and the completion of the Ecological Risk Assessment (see Task
4). This report shall summarize results of field activities to characterize the Site,
sources of contamination, nature and extent of contamination, and the fate and
fransport of contamingnts. The Company shall refer to the RIFS CGuidance for
an outline of ihe report format and conients. Following comment by EPA, the
Company shali prepare a final R report which satisfactorily addresses EFPA's

commenis,

TASK 4 - RISK ASSESSMENT

A Baseline Human Health Risk Assessment shail be completed by EPA during the
RIU/FS process. The Company shalf complete an Ecological Risk Assessment during
the RI/FS process. Information and environmental data collected and validated as
representative of site conditions will be used by EPA to quantitatively describe the
potential excess human heaith risk and by the Company to quantitatively describe the
ecological risk posed by the site in the absence of remediation. This Risk Assessment
process is used to characterize the risk posed to human health or the environment by
environmental conditions at the Site. Prior to performing the Ecological risk
assessment, the Company must submit an Ecological risk assessment work plan that
provides, at a minimum: a site-specific conceptual exposure model which either
graphically illustrates or states the impacted media and all the primary and secondary
exposure pathways; and lists all contaminants of concern; standard exposure
parameters and methodologies for determining Ecological risk. The Ecological Risk
Assessment shall be conducted in compliance with the NCP and shali be performed in
accordance with EPA guidance. The work plan must be approved by EPA prior to
commencing the Ecological Risk Assessment

The baseline Human Health Risk Assessment shali be completed by EPA in
cooperation with and participation by the Company. EPA will coordinate closely with
state of Washington, the CCT and the Spokane Tribe and DOI in the development and
implementation of the Baseline Human Health Risk Assessment.

The Company wilt carmy out or fund survey studies of consumption, recreational use
and resource use for both present and future use scenarios at the Site as per work
plans for use in the baseline Human Health Risk Assessment. EPA will determine
whether the Company will conduct the recreational survey, or whether the survey will
be funded by the Company, but conducted by a third party or EPA.

To the extent that surveys involve interviews of Tribal members regarding resource
consumption or use, or the collection of information of cultural significance to the
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Tribes, the surveys will be funded by the Company, and developed by EFPA with the
involvement of the Company and the Tribes.
r S“u:fes :swves and hedd sampling perizining o tribal cusioms an 3 oracticss, ths
ang EFA will first coordinate with the Compmy regarding possibie approachss

znd methods. After such discussions with the Company, the Tribes, in COWSUELaTiO"i

ith EPA, will develop werk plans, FSPs, and QAPPs. EPA and the Tribes will provide
such documenis {o the Company and the State for comment, with information cf a
culturally sensitive nature redacted as appropriate. The Tribes will implement those
studies involving tribal behavior, customs, and practices (an illustrative type of study is
fish consumption and tribal uses of native plants) and may implement other studies and
field sampling efiorts on reservation as agreed by the Parties.

it is recognized that, due to the naiure of the effort, actual conduct of the
interview/survey process will be conducted by the Tribes. A process will be developed
that will allow review of raw data, study findings, and analyses by an independent third
_ party, selected by ERPA,; without.compromising confidential data. EPA shall maintain

the materials, with the exception of raw data, related to the development of such
surveys and survey instruments. The Tribes shall maintain the documents concerning
the administration of such surveys including all raw data collecied in such surveys.
The analytical resuits of such surveys shall be maintained by EFPA, subject to
appropriate confidentiality protections, and be available to the Company.

To the extent that EPA or the Company are conducting studies invoiving access o a
reservation, they shall coordinate with the appropriate tribal government and obtain the
appropriate permits and approvals. The Parties understand that submerged areas
underlying portions of the Upper Columbia River and Lake Rooseveit lie on the
reservations of the Confederated Tribes of the Colville Reservation and the Spokane
Tribe of Indians and DOI lands and that such areas contain culturally significant sites.
For surveys on DOI lands, DOl and EPA will coordinate with the Company regarding

possible approaches and methods.
a. Draft and Final Ecological Risk Assessment Work Plan

The Company will prepare a draft and final Ecological Risk Assessment Work Plan that
is consistent with the methods and procedures outlined in the Agency's ecological risk
assessment guidance documents for CERCLA. The Work Plan will outline the
approach and methods for use in all screening and risk assessments for ecological
receptors. The Ecological Risk Assessment Work Plan will, at a minimum, identify the

following:
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Ecological Risk Assessment (ERA)
Problem Formuiation

i, Site Physical Dascription and Setiing

ii. Chemicais of Concern

iii. Data Tvpes and Uses in ERA

iv. Ecological Receptors

v. Generai Assessment Endpoints and Measures

vi. Conceptual Site Model(s)

vii. Management Goals

viii. Analysis Pian (inciuding proposed screening-level procedures)

Ecological Risk Assessment Methods

ix. Exposure Assessment (parameter values for species receptors)
x. Effects Characterization (toxicity reference values)

xi. Risk Characterization (uncertainty, site-specific and other lines
of evidence to be used to support/refute risk.)

b. Draft and Finai Human Health Risk Assessment Work Plan

The EPA will prepare a draft and final Human Health Risk Assessment Work Plan that
is consistent with the methods and procedures outlined in the Agency’s risk
assessment guidance documents for CERCLA.

TASK 5 - TREATABILITY STUDIES

The scheduling and scope of this task will be determined as the RI progresses by the
results of the RI. Treatability testing shall be performed by the Company to assist in
the detailed analysis of alternatives. In addition, if applicable, testing resuits and
operating conditions shail be used in the detailed design of the selected remedial
technology. The following activities shail be performed by the Company.

a. Determination of Candidate Technologies and of the Need for Testing
The Company shall identify in a technical memorandum, subject to EPA review and
approval, candidate technologies for a treatability studies program during project

planning (Task 1). The listing of candidate technologies must cover the range of

17



technologies required for alternatives analysis (Task 6a and 7a.) The specific data
requirements for the testing program may be determined after the completion of the
risk evaiustion phasas (Tasks 1, 3and 4).

b.

-

Conacuct Literature Survey and Determine the Need for Traatzability Testing

The Cempany shall conduct a literature survey to gather information of
periormance, reiative costs, applicability, removal efficiencies, operation and
mazintenance (O&M) requirements, and impiementability of candidate
technologies. if uncertainty remains after completion of the RI/FS process and
identification of risk-based remedial options, additional studies may be reguired.
Where it is determined by EPA that treatability testing is required, and unless
the Company can demonstrate to EPA's satisfaction that they are not needed,
the Company shail submit a statement of work o EPA outlining the steps and
data necessary o evaluate and initiate the treatabiiity testing program.

Evaluation of Treatability Studies

Once a decision has been made to perform treatability studies, EPA, with input
from the Company, will decide on the type of treatability testing to use (e.g.,
bench versus pilot). Because of the time required 1o design, fabricate, and
instail pilot scale equipment as well as perform testing for various operating
conditions, the decision to perform pilot testing should be made as early in the
process as possible to minimize potential delays of the FS. To assure that a
treatability testing program is completed on time, and with accurate results, the
Company must either submit a separate treatability testing work plan or an
amendment to the original Site work plan for EPA review and approval.

Treatability Testing and Deliverables

“The deliverables that are required, in addition to the memorandum identifying

candidate technologies, where treatability testing is conducted, include a work pian, a
sampling and analysis plan, and a fina! treatability evaluation report. EPA may also
require a treatability study health and safety plan and a cultural resources coordination

ptan, where appropriate.

Treatability Testing Work Plan

The Company shall prepare a treatability testing work plan or amendment to the
original Site work plan for EPA review and approval describing the Site
background, remedial technology(ies) to be tested, test objectives, experimentat
procedures, treatability conditions to be tested, measurements of performance,
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analytical methods, data management and analysis, health and safety, and
residual waste management. The DQOs for treatability testing should be
documented as well. if pilot scale treatabiiity testing is to be performad, the pilot
scale work plan must describe pilot plant installation and start-up, piict plant
operation and maintenance procadures, operating conditions 10 be tesied, a
sampling plan to determine pilct plant performance, and a detailed neaith and
safety plan. If testing is to be performed off-site, parmitting requirements must

be addressea.
Treatability Study Sampling and Analysis Plan

if the original QAPP or FSP is not adequate for defining the activities to be
performed during the treatabhility tests, a separate treatability study SAP or
amendment to the original Site SAP must be prepared by the Company for EPA
review and approval. Task 1c of this statement of wark provides additional
information on the requirements of the SAP.

Treatability Study Health and Safety Pian

If the original health and safety plan is not adequate for defining the activities to
be performed during the treatment tests, a separate or amended health and
safety plan must be developed by the Company. Task 1c. of this statement of
work provides additional information on the requirements of the health and
safety plan. EPA does not "approve” the treatabiiity siudy health and safety

pian.
Treatability Cultural Resources Coordination Plan

If the activities to be performed during the treatability tests involve the collection
of sediment/soif samples and/or any ground penetration/disturbance at the
Upper Columbia River Site, the Company will consult with the affected state,
tribal and federal cultural resources coordinators to assess the effects of the
planned work and seek ways to avoid, minimize or mitigate any adverse effects
on historic properties. If EPA determines that a treatability cultural resources
coordination plan is necessary, the Company will prepare the plan under EPA
oversight and in coordination with the affected state, tribal and federal entities

(see Section 1c.)
Treatability Study Evaluation Report

Foilowing completion of treatability testing, the Company shall analyze and
interpret the testing resulis in a technical report to EPA. Depending on the
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sequence of activities, this report may be a part of the RI/FS reportora
separate deliverable. The report must evaluate each technology's effectivensss,
implementabiiity, cost, and actua! results 25 compared with pradicted rasulis.

Ths report must alsc evaluste full sczis application of the fechnology, including
P T hade e At “ v = FEm b Fiyt

2 sensitivity analysis identifying the key parameiers affecting full-scale

operation,

TASK 6 - DEVELCPMENT AND SCREENING OF REMEDIAL ALTERNATIVES

The development and screening of remedial aiternatives is performed fo develop an
appropriate range of waste management options that will be evaluated. This range of
alternatives should include, as appropriate, options in which treatment is used to
reduce the toxicity, mobility, or volume of wastes, but varying in the types of treatment,
the amount treated, and the manner in which long-term residuals or untreated wastes
are managed; options involving containment with little or no treatment; options
invoiving both treatment and containment; and a no-action alternative. The following
activities shall be performed by the Company as a function of the development and
screening of remedial alternatives.

a. Development and Screening of Remedial Alternatives

The Company shall begin to develop and evaluate a range of appropriate waste
management options that, at a minimum, ensure protection of human health and the
environment, at an appropriate time in the RI/FS process.

Refine and Document Risk Management-based Action Objectives

Based on the Baseline Risk Assessments, the Company shall review and, if
necessary, modify the Site-specific risk management-based action objectives,
specifically the initial screening-leve! benchmarks to be established by EPA
during negotiations between EPA and the Company. Initial screening-level
benchmarks shall be developed. Initial screening-level benchmarks shall have
the same meaning as preliminary remediation goals (PRGs) in the NCP and
their development shall be consistent with the NCP. The revised initial
screening-level benchmarks must be documented in a technical memorandum
that will be reviewed and approved by EPA. These modified initial screening-
tevel benchmarks must specify the contaminants and media of interest,
exposure pathways and receptors, and an acceptable contaminant level or
range of levels (at particular locations for each exposure route).
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Develop General Response Actions

The Co*ﬁpﬁny shall develop techrical memoranda of general response actions
for each medium of interest defining comsmmemt: freatment, sxozvetion,
pumping, or cther actions, singly or in combination, to satisfy the risk
management-based action objectives.

identify Areas or Volumes of Media

The Company shali identify areas or volumes of media to which general
response actions may apply, taking inio account requirements for protectiveness
as identified in the risk management-based action objectives. The chemical and
physical characterization of the Site must also be taken into account.

ldentify, Screen, and Document Remedial Technologies

The Company shall identify and evaluate technologies applicable to each
general response action to eliminate those that cannot be implemented at the
_Site. General response actions must be refined to specify remedial technology

types. Technology process options for each of the technology types must be
identified either concurrent with the identification of technology types, or
following the screening of the considered technology types. Process options
must be evaluated on the basis of effectiveness, implementability, and cost
factors to select and retain one or, if necessary, more representative processes
for each technology type. The technology types and process options must be
summarized for inclusion in a technical memoranaum to be approved by EPA.
The reasons for eliminating alternatives must be specified.

Assemble and Document Alternatives

The Company shall assemble technical memoranda of selected representative
technologies into alternatives for each affected medium or operable unit.
Together, all of the alternatives must represent a range of treatmant and
containment combinations that will address either the Site or the operable unit
as a whole. A summary of the assembled aliernatives and their related action-
specific ARARs must be prepared by the Company for inclusion in a technical
memorandum. The reasons for eliminating alternatives during the prefiminary
screening process must be specified.
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b.

Refine Allernatives

The Co’ﬂpany shall refine the remedial aiternatives to identffy contaminan
volume addressed by the proposed process and sizing of critical L."‘if‘? ooarztio
as necessary. Sutticient information must be cotiectad for an adsquais
comparison of aliernatives. Initial screening-ievel benchmarks for each

chemsca! in each medium must also be modified as necessary to incorporate
any new risk assessment information presented in the Baseline Risk
Assessment reports. Additionally, action-specific ARARs must be updated as
the remedial alternatives are refined.

Conduct and Document Screening Evaluation of Each Alternative

The Company may perform a final screening process based on short- and long-
term aspects of effectiveness, implementability, and relative cost. Generally,
this screening process is only necessary when there are many feasible
alternatives available for detailed analysis. |f necessary, the screening of
alternatives must be conducted to assure that only the alternatives with the most
favorable composite evaluation of all factors are retained for further analysis. As
appropriate, the screening must preserve the range of treatment and
containment alternatives that was initially developed. The range of remaining
alternatives shail include options that use treatment technologies and
permanent solutions to the maximum extent practicable. The Company shall
prepare a technical memorandum summarizing the results and reasoning
employed in screening, arraying alternatives that remain after screening, and
identifying the action-specific ARARSs for the alternatives that remain after

screening.

Alternatives Development and Screening Deliverables

The Company shall prepare a technical memorandum summarizing the work
performed in and the results of each task above, including an alternatives array
summary. These must be modified by the Company if required by EPA's comments to
assure identification of a complete and appropriate range of viable alternatives to be
considered in the detailed analysis. This deliverable must document the methods,

rationale, and results of the alternatives screening process.
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TASK 7 - DETAILED ANALYS!IS OF REMEDIAL ALTERNATIVES
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a. Detziled Analysis of Alternatives

The Company shall conduct a detailed analysis of alternatives which must consist of an
analysis of each option against a set of nine evaluation criteria and a comparative
analysis of all options using the same evaluation criteria as a basis for comparison.

Apply Nine Criteria and Document Analysis

The Company shall apply nine evaluation criteria to the assembled remedial
alternatives to ensure that the selected remedial alternative will be protective of

~ human health-and the environment; will be in compliance with, ARARSs: will be"
cost-effective; will utilize permanent solutions and alternative treatment
technologies, or resource recovery technologies, to the maximum extent
practicable; and will address the statutory preference for treatment as a principal
element. The evaluation criteria include; (1) overall protection of human health
and the environment; (2) compliance with ARARs; (3) long-term effectiveness
and permanence; (4) reduction of toxicity, mobility, or volume; (5) stiort-term
effectiveness; (6) implementability; (7) costs; (8) state (or support agency)
acceptance; and (9) community acceptance. (Note: Criteria 8 and 9 are
considered after the RI/FS rzport has been released to the general public.) For
each alternative, the Company should provide: (1) a description of the
alternative that outlines the waste management strategy involved and identifies
the key ARARs associated with each alternative; and (2) a discussion of the
individual criterion assessment. If the Company does not have direct input on
Criteria 8, state (or support agency) acceptance, and (9) community
acceptance, these will be addressed by EPA.

Compare Alternatives Against Each Other and Document the Comparison of
Alternatives

The Company shall perform a comparative analysis between the remedial
alternatives. That is, each alternative must be compared against the others
using the evaluation criteria as a basis of comparison. EPA will identify and
select the preferred alternative. The Company shall prepare a technical
memorandum summarizing the results of the comparative analysis.
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b. Detailed Analysis Deliverables
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9.

Feasibility Study Report

The Company shail prepare a draft FS report for EPA review and commsant.
This report, as ultimately adopted or amended by EPA, provides a basis for
remedy selection by EPA and documents the development and analysis of
remedial alternatives. The Company shall refer to the RI/FS Guidance for an
outline of the report format and the required report content. The Company shall
prepare a final FS report which satisfactorily addresses EPA's comments.

TASK 8 — PROJECT SCHEDULE
The Company will develop for EFPA’s review and approval a project schedule for the
performance of the RI/FS. The project schedule must cover performance of alt aspects

of the work.

TASK 9 — EARLY ACTIONS

Based on the results of the Human Health or the Ecological Risk Assessments or
screening assessments, EPA may require that the Company plan and conduct early
response actions to protect public health and/or the environment.
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Appendix A to the RIFS Statement Of Work
Studies and Analvses For Completicn Of The Aquatic, Human Heafth, And Plant
& Wildiife Risk Assessments For the Upper Columbia River (UCR) Study Area

CHAFTER 1 INTRODUCTICN

This Appendix identifies studies and analysas important for completion of the aguatic,
human heaith, and plant & wildiife risk assessments for the Upper Columbia River
(UCR) study area. This study area extends from the U.S. - Canada border fo the
Grand Coulee Dam in northeast Washington State. The site encompasses a free-
running river and a reservoir, Lake Roosevelt (LR). It may include riparian and upland
sites, depending on the extent to which slag, atmospheric emissions, liquid effluent
contamination, and dust from UCR sediments have reached these areas in significant

quantities.

These studies and analyses seek to assess the potential risks posed by metals and
other contaminants. Mestals are used here to refer to metals (e.g., copper, lead,
mercury) and metalloids (e.g., arsenic, antimony, selenium). The known sources
include Teck Cominco's Trail, B.C. facility, and pulp and paper mills as well as historic
mining and smelting operations in the streams draining into Lake Roosevelt.

Study lists are presented for three risk assessments-human, aquatic life, and terrestrial
plants & wildlife. This necessarily leads to some repetition as some of the data can be
used to meet the needs of two or more of the assessments. When work plans and
sampling and analysis plans are prepared, it will be feasible to consolidate and
integrate the respective data needs of the risk assessments, and nature and extent

determination to achieve efficiencies.

The components of the Remedial Investigation/Feasibility Study (RI/FS) for the site are
identified in the Statement of Work and not in this Appendix. All are acknowledged as

being critical to this project.

The state of the science of environmental toxicology and in pariicular metais
environmental toxicology is in a state of continual advancement worldwide. Improved
methods and principles accepted by the scientific community may be available in the

near term and will be considered, as appropriate.

All of the studies that may be required to complete the RI/FS may not have been
identified as this is an iterative process, and all of the studies identified ultimately may
not be needed, as some are contingent upon the results of prerequisite studies and the

screening-ievel risk assessments.

25



The studies outlined below are necessary based on our current understanding of the
site. However, EPA acknowledges that this RI/FS is an iterative process and that new
data may suogest modifications to this SOW. EPA may require the Company fo
cornduct siugies not listed in this Appendix. FJ"fhm”““’m‘p EPA may determing thal not
2il the studies listed in this Appendix need o be performed by the Comipany.

CHAPTER 2 PROJECT MANAGEMENT
2.1 PROJECT DATABASE AND DATA MANAGEMENT SYSTEM

The Company shall provide EPA and its government partners preliminary data within
six weeks of receipt of data results. All documents must be submitted in hard copy and
electronicaily in an editabie format approved by the EPA. Data must be submitted
electronically in a format approved by EPA. The Company will also provide EPA and
its government partners all data validation information. EPA wiil supply access to
government partners and, as EFA determines appropriate, the public, to study and
independently analyze the data. It may be appropriate to consider having the data
managed by a third party so all stakeholders gain access at the same time. The data
management system must include independent quality assurance audits. This should
include data as well as reference documents and historical reports. Note: EPA has
initiated a data base system with information to date.

CHAPTER 3 HUMAN HEALTH RISK ASSESSMENT

3.1 PROBLEM FORMULATION

The Company agrees to cooperatively provide data on the Trail facility operations,
including but not limited to multiple lines of production and recycling of hazardous
materials, to fully identify contaminants of potential concern and for models (including

the Conceptual Site Model).
3.1.1 Sediment and Contaminant Fate and Transport

The Company will investigate sediment and contaminant fate and transport. This task
will support all risk assessments, and may include fate and transport modeling of
contaminants of potential concern. This task will result in the characterization of
transport of both bedded and suspended sediments and their associated contaminant
residues in the riverine and [acustrine reaches of the UCR. The scope shall include
collection of the data needed to determine sediment transport parameters including
sediment properties (for example use of a Sedflume), bathymetry and hydrology and
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water level slevations. if modeling is employed the model must be verified, validated,
and reviewed by EPA.

pa G
R B

To determing whiers changes in Doliom sediment lavars or depths ma 3 oooUr {
nelp identifv erosional or depositional areas), the Company will collest dzta from

multipie seasons and flow regimes. The differing flow regimes wiil account for effects
on bottom contours due to changes in water flow, {e.g., during and after storm egvenis

or major reservoir water level fluctuations.)

The aerial and vertical extent of slag or its weathered forms is not fully known. EPA
may require the Company to conduct Sediment Profile Imaging for getting a visual map
of the exient of siag and its interactions with benthic habitat, and for getting preliminary
ideas on depth of slag and grain size characteristics. This could be used to identify
areas for collecting more definitive subsurface data. EFA may also require the
Company to conduct Acoustic Doppler current profiling needed for hydrodynamic
modeling. EPA may also require the Company to study erosion on the river and
reservoir to determine potential inputs of sediments into the system as well as other

changes which erosion may cause.

Sediment transport also includes characterization of the bathymetry of the UCR. EPA
may require Company to conduct multiple bathymetry studies under differing
hydrologic regimes (e.qg., before, during and after major flows). This involves
understanding the physical sediment environment within the study area (depth and
consolidation and bulk density of the sediments) so that deposition and erasion zones
can be identified. The sediment transport and contaminant fate study will include the
sampling locations targeted by previous UCR studies and help to guide future sampling

efforts.

In addition to samples taken for sediment transport, the Company must collect a body
of sediment data to determine nature and extent of contamination.

In addition to sediment analyses, the Company must conduct chemical analyses of
slag. Analyses must include obtaining information on comparative chemical
composition of newly exposed faces versus weathered slag, metals speciation in slag
feachate, and rate of chemical release during slag weathering. This will help to
understand current contaminant distribution of metals, and future releases of metals,

Contaminant fate and transport determinations must be conducted concomitant with
the sediment transport study. The two are inextricably linked because the transport and
deposition of contaminants through the UCR will be a function of the size,
concentration and densities of particles, current velocities and turbulence, metal
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speciation, properties of the organic compounds and organic carbon. These wiil vary
within the UCR.
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There may be other potantial sources of contaminants io the UCR beyond those
contributed by the siag and wastewaters of Teck Cominco's facility. Additional sources
exist. (f these contaminants are suspscted or identified as pesing or contributing to
risks to humans or the environment, then methods shall be developed for determining

the source of those coniaminanis.

Gaps exist in availabie information as to whether upland contamination impacts ground
water, or whether contaminated ground water discharges into surface water. EPA may
require the Company to conduct ground-water sampling where upland contaminants
potentially discharge to surface water., EFA may require the Company to collect data
to determine the potential for contaminated g round water to be a source of I""]paCIS io

surface water. -

3.1.3 Initial (Tier 1) Delineation of Upland Aerial Footprint Reflecting Atmospheric
Deposition of Trail Facility Emissions and Lake Roosevelt Sediment

Studies may be necessary to assist EPA in delineating the upland or terrestrial
contaminant impact areas. EPA may require the Company to conduct studies that may
involve modeling depositional pattems of emissions from the Traif facility and dust from
high wind events impacting UCR sediments. A modeling study may be able to
establish the probable aerial extent {footprint) of deposition from these sources.
Designating the size and boundaries of the upland study area is important to scoping
terrestrial sampling studies for both the human health and wildlife evaluations and has
a direct bearing on the degree (and therefore cost) of sampling. If required by EPA,
these studies must take into account studies conducted north of the U.S./Canadian
border (e.g., Goodarzi et al, 2001; Gocdarzi et al. 2002; National Research Council,
2005; Ross & Associates Environmental Consulting et al. 2003), and include dust
sampling and modeling studies conducted in the UCR. Data needed will be driven by
model requirements. Any model will require verification, validation and EPA review.

In addition, EPA may require that the Company coliect air samples necessary to
determine aerial transport of eroded beach sediment,

3.1.4 Screening Level Risk Assessment and Data Gaps Analysis

Existing data has undergone data quality review and validation, by EPA. Existing data
will be used to conduct the initial screening-level risk assessment (SLRA) of potential
risks to ali key human receptor groups. The resuits of this screening shall be used to
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identify data gaps and key uncertainties for both the Remedial Investigation and Risk
Assessments. Additional SLRAs shall be applied iteratively to new data to
successively focus the analysis. These analyses are a prerequisite to conducting the

The resuits from the Data Gaps Analysis shall be used fo identify which data are
necessary to advance the Ri and FS. The data gaps analysis will then be used to
generate subseguent work pians, including nature and extent of contaminaticn as
mentioned above, and to collect data to complete the baseline RA.

3.2 EXPOSURE ASSESSMENT

3.2.1 Characterization of Background Concentrations in UCR Environmental Media

A study may be needed to identify locations that are suitable to represent in-water and
upland background contaminant concentrations for the UCR. If EPA requires this
study, background areas should be as simiiar as possible to the UCR {ocations being
sampled to ensure that contaminant concentrations in background areas are
representative of the range of physical and habitat conditions being evaluated. These

locations may be in Canada.

3,2.2 Tribal and Recreational Consumption and Resource Use Surveys

Recreational consumption and resource use surveys must be completed for the RI/FS,
for both Tribal consumption and use, and consumption and use by the general public.
A review of available consumption information will be conducted as part of the planning
process for the Tribal and general public recreational consumption and resource use
surveys. A Tribal survey will be conducted by the EPA and/or the Tribes as set forth in
the SOW (NOTE: A third-party member may be invoived with the design). The Tribal
consumption and resource use study shali include the planning and conduct of
consumption and use surveys for the tribes based on personal interviews and other
survey methods. The Tribal and general public consumption surveys should identify
consumption of any foodstuffs that may be harvested from the study area, including
vegetation, wild game and fish/shellfish. The consumption and use surveys shall occur
over one or more years and include data relevant to ail seasons of harvest. The
surveys shall be designed to elicit specific information on the types of resources (e.g.,
wild and cuitivated plants, wild game, fish/shellfish) harvested within the Study Area
and from areas representing background conditions in a manner sensitive to
intellectual and cultural properties of the affected tribes. The surveys also should
define the proportion harvested from each location, the frequency of consumption
annually for each resource consumed, the average and maximum amounts consumed,
general cleaning, preparation and cooking methods, and the ages and gender of those
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in each family unit that corisume the resources and other factors as appropriate. Tribal
use must also consider exposure from sources other than consumption (e.g., sweat

lodges, medicinal usss, basket weaving, etc).

Al

creational surveys will esiablish 2 more site-specific estimate of the degree of
recreational use of the UCR. Any recrestional survey snali be carried out over at least
a one-year period as determined by EPA in order to identify seasona! variation. Such a
survey wiil be designed to elicit information on the types of activities conducted within
the UCR: specifically which recreational areas typically are visited, the time spent
weekly at each, and the activities typically conducted (e.g., picnicking, swimming,
fishing, boating, etc.).

(48]

3.2.3 Sediment, Beaches, Surface Water, Fish, and Mussel Tissue Sampiing

Sediment, beaches, surface water, fish, and mussel tissue sampiing studies wili be
conducted. These studies will support both human and ecological risk (aquatic life and
terrestrial plants and wildlife) assessments. They shall be designed to-build on the'
sediment and tissue data collected in 2005 by EPA to fill data gaps and or other needs.
The number and iocation of samples cannot be known until completion of the Tier |
screening level risk assessment and identification of uncertainties and data gaps for

these media.

If EPA determines that the resuits of the 2005 Sediment Sampling indicate that
beaches could pose an unacceptable health risk, or do not provide sufficient
information to make a determination, then additional beaches wilf need to be
specifically included in the upland soit or aquatic sediment sampling.

Fish tissue samples will include skin-on fillets and whole body samples for fish,
Gastrointestinal tract contents may be removed and analyzed separately from whole
body fish. Gastrointestinal tract contents are important for consideration of prey

species as whole fish are ingested by wildlife.

In addition to fish, mussels have been identified as a food source for humans and
wildlife. Company shall sample mussels from exposed beaches where they occur. Co-
located sediment samples and other pertinent information may be collected.

3.2.4 Biological Surveys of Terrestrial Vegetation and Wildlife

Following conduct of the tribal and recreational use surveys and identification of
representative plant habitat areas in the Study Area where exposures may occur, it
should be apparent which types of upland plants and animals are consumed and thus
may require evaiuation of potential risks io people. The occurrence of the vegetation
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and animals used by tribal members and others then can be mapped using existing
and new data. These data will support co-located soil and vegetation sampling in
habitat areas where the plants and animals exist. |n addition, EFA may require the
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from occupying paricuiar iocations. These surveys shall be integratad with those
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forbs/grasses/shrubs and other browse of certain wildiife species.
3.2.5 Terrestiial Soit and Vegetation Residue Sampling and Analysis

Depending on how the upiand portion of the Study Area is defined (see Section 3.1.1),
EPA may require the Company to conduct co-located sampling of buik soil and
vegetation and other pertinent parameters needed to evaluate exposures of human
health and wildlife (Section 5.2.9). These daia shall also be used to refine estimates of
depositional footprints from atmospheric emissions from the Trail facility and dust from
Lake Roosevelt (Sections 3.1.3 and 3.2.5).
Soils also represent an exposure pathway. For example, soil can be directly touched
or ingested by people recreating or harvesting plants in the upland portions of the study
area. For evaluating human contact exposure, as determined appropriate by EPA,
bulk soils shall be sieved by the laboratory and the smallest (sieved) fraction analyzed
for metals (U.S. Environmental Protection Agency Technical Review Workgroup for
Lead, 2000). Size fractions larger than fine sand generally do not adhere to skin, and
therefore may pose lower tisks from incidental ingestion or direct skin uptake although
contact with wet sediment may increase adherence of larger particles (Kissel et al.,
1996). For evaluating uptake of contaminants from soil into vegetation, bulk soil must
also be analyzed. The bioavailability of contaminants in soil shouid be considered to
the extent technically feasible. The bulk soil data may allow for evaluation of
contaminant uptake from soil, which supports both human and wildlife risk evaluations.
Properties needed to evaluate contaminant bioavailability and fate also should be
determined prior to data collection. The number of soil samples to be coilected
depends on the number of locations evaluated and the sizes of the areas studied.
Aerial extents will depend on the anticipated sizes of the depositional footprints
established in Study 3.1.3. At a minimum, several soil samples per location shall be
collected. locations to be sampled should include natural areas identified through
consumption use surveys, known recreational and camping areas in the UCR, and
areas where cultivation practices potentially may be affected. Co-located sampling of
soil and vegetation should represent the range of exposure conditions being evaluated.

Vegetation sampling must represent both plants growing naturally and under
cultivation. The types of vegetation to be sampled must represent those consumed by
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iribal members (e.qg., culturally significant forbs/grasses/shrubs) and the general pubiic
{as well as wildlife as described in subsequent sections.}

EPA may require the Company to conduct a second tier airborne contaminant
investigation, depending on the rasults of the first tier investigation (Section 3.1.3) and
subsequent soil sampling (Section 3.2.3). The objectives wouid be the same as that of
the study described in Section 3.1.3: delineate locations and aerial extents of upland
areas where contaminant concentrations are elevated significantly above background
due to dust from Lake Rooseveit or atmospheric deposition from the Trail facility.
Obtaining more accurate and refined delineations than possible from Tier | modeling
would be a second geai. The Company shali consult with the U.S. Geological Survey

to coordinate with their ongoing work.

EPA may require the Company to conduct multiple modeling runs to determing the
footprint of past emissions. Any mode! used will be verified, validated, and reviewed by

EPA.
3.2.7 Mercury Methylation, Bioaccumulation, and Fate Study

EPA may require the Company to conduct a study to determine whether the water
column and/or sediments within the UCR are significant sources of the methyl mercury
found in fish collected from the UCR. The Teck Cominco facility in Trail has a record of
historic and recent mercury releases (Commission for Environmental Cooperation
(CEC), 2005; Dorn-Steele, 2004; Environment Canada, 2004). Methyl marcury levels:
are currently elevated in tissues of some fish species from this area, and these
residues may be a source of potential risks to human health, depending cn the extent
of fish consumption from this area and the ages of the fish consumed (Washington
State Department of Ecology & Washington State Department of Health, 2003;
Washington State Department of Health, 2003). ldentification of the sources and
processes governing the distribution of methyl mercury is the main purpose of this
study. Multiple locations within the UCR must be sampled for bulk sediment, sediment
porewater, overlying suiface water (near the sediment surface and at the water's
surface), and fish. Each sample shall be analyzed for total and methyl mercury. Fish
sampled should include species within different size classes that are representative of
the size classes consumed. Fish ages and lengths must be measured, and Company
shall normalize for age/size if it is established that thase influence the residue ievel. An
age/size effect on residues has been established in the literature. It also is important to
account for the home ranges of the fish species sampied. This would require sampling
fish that have limited home ranges (e.g., scuipins) and those that have been tagged to
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estabiish where they have lived. By evaiuating home ranges the need to make th
assumption that fish sampled in one area lived there permanently may be avoided.
The foregoing information is expected o characierize relationships between tissue
residues and seciment and sorewsisr concenirations of meroury,

=PA may reguire the Company fo study the transformation of mercury in the UCR
environment through the measurement of appropriata seasonal paramsters.

3.2.8 Bioaccessibility Study

Crie method, currently under review by EPA Office of Superfund Remediztion
Technoiogy innovation (OSRTI), for estimating bicavailability of lead to humans is a
bioaccessibility study. EPA may require the Company to perform a bioavailability
study. This study cculd be performed to evaluate the potential bioaccessible fraction
(an in vitro measure of relative bioavailability to people through ingestion) of lead (at a
minimum) from samples of site media, including soil, sediment {(beach), fish and
“mussel tissue, and surface water. The results of the study shall be'used, if applicable,
to refine screening level risk estimates for each medium. If, following a screening
assessment, a substantial proportion of data continue to suggest potential risk, EPA
may require that the Company conduct a more definitive study (see Section 3.2.9) to

determine relative bioavailability.

3.2.9 Oral Bioavailability Study

EPA will determine the need for this test based upon completion of the screening-level
risk assessment and the results of the bioaccessibility testing for lead. The potential
need for this test, which doses study media to a model mammal, has been identified in
EPA's Metals Risk Assessment Framework (U.S. EPA 2004). Depending on the
results of the bioaccessibility testing, it may be necessary to measure the relative
bioavailability of lead, arsenic, and pertiaps other metals in media identified in the
screening-level risk assessments. EPA may require the Company to conduct this
study to establish more accurate estimates of the relative bioavailability of metals in

site media.
3.3 OTHER HUMAN HEALTH STUDIES

Additional studies not presently-anticipated may be required by EPA or suggested by
the Company following the results of screening level risk assessment and interim
results of the baseline risk assessments. These studies may be needed to increase
the reliability (i.e., reduce uncertainty, increase accuracy) of exposure and/or risk

estimates.



CHAPTER 4 AQUATIC ECOLCGICAL RISK ASSESSMENT (AERA)

4,1 PROBLEM FORMULATION

The following siudies in Problem Formulation for the AERA may be important for

cefining exposure and subseguenily risk to aguatic life. Each study has speciiic goais

that address data needs for the AERA.

4.1.1 Transport and Fate of Contaminants and Particulates as Suspended Solids and
Bedded Sediments

The Caompany will conduct a study to further define the fransport and fate of
contaminants in the UCR. This includes the speciation and bioavailability of metals,
and other contaminants that have been identified as being potentially toxic to aguatic
life in the water column or sediments (see Section 4.3.1 to 4.3.3). Contaminants will be
transported in the dissolved phase, sorbed to suspended and bedded sediments,
_transported bound to particulates; and through bed sediment movement. Interactions -
between the latter's physicochemical properties and those of the metals and other
contaminants will aid in determining the fate of contaminants in water and sediments.

4.1.2 Sources of Contaminants and Sediments in the Riverine and Lacustrine Reaches

EPA may require the Company to investigate sources of contaminants and sediments
to the UCR in conjunction with the sediment and contaminant fate and transport study
(Section 4.1.1), Other contaminant sources besides the Tralil facility may include
upstream and tributary-based mining prior to construction of dams on the Columbia
River and its tributaries. Sediment sources include bank slumping, redistribution of
sediments from tributaries, and depositions of up-river sediments.

4.1.3 Tiered Screening Level Risk Assessments

Consistent with the Ecological Risk Assessment Guidance for Superfund, a screening
level risk assessment will be conducted on existing data. The cantaminants of concern
will then be refined through a reevaluation of assumptions inherent in the screening
level risk assessment. EPA may require that the Company conduct additional SLRAs
iteratively to data collected as part of subsequent investigational tiers.
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4.2 EXPOSURE CHARACTERIZATION
4.2 1 Sampling Design
piing design has niot yet been determined. However, any design "nus‘[ consider

alytical detection limits, physical, chemical, and biological properties, and other
appropriate parameters.

The Company will provide 2 formal siudy desi ign to guide all sampling. The final
aim

3
an

4.2.2 Characterization of Background Concentrations of Metals and other
Contaminants in Water, Animals and Sediments

EPA may require the Company to conduct a study to identify suitable aquatic reference
sites for the UCR. The UCR represents a cline of habitats and environments, so
multiple reference site conditions may be necessary. This could include use of a
probabilistic-based design for sampling candidate reference sites, or a more focusad

- study as determined by EPA in order to identify multiple reference sites:

4.2.3 Characterization of Surface Water Quality

The Company will conduct a study to characterize surface water quality. The objective
of this study is to collect suitable data needed to determine potential source areas, and:
whether contaminants in surface waters, based on total, dissolved and bioavailable
metal and other contaminants, pose an unacceptable risk to organisms. This study
may also include the direct determination of surface water toxicity using chronic toxicity
tests including of the plankton Cericdaphnia dubia. Water shall be sampled in the
euphotic zone, where plankton predominate, and in the water overlying the sediments

(surface water).
4.2.4 Characterization of Sediment and Sediment Porewater

The Company will coliect the data needed to characterize the composition of the bulk
and bioavailable sediments and associated porewater in terms of contaminant, particle
size and physicochemical properties that affect metal and other contaminants’
bioavailability and toxicity. This study would supplement the EPA study conducted in
spring 2005. [f required by EPA, additional sampling shall be conducted to measure
variables associated with the factors affecting bioavailability and toxicity, as well as fill
data gaps identified by EPA's 2005 sampling. This study should also be tied to the
direct determination of sediment toxicity using toxicity tests of benthic
macroinvertebrates (see Section 4.3.3).
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This study could include the scenario to samplie sediments from at izast five segments '

or reaches: (1) rivering, (2) upper LR basin, (2) midd!a LR basin, (3) lower LR basin,

and (5) Spokane Arm to Long Lake Dam. Although EFPA coliected bulk sadiment
"F\F‘rp“:r cﬂm"-;:\_: iy t:E

“*c:!ié,_:ic:"* in Sping LUUS from ;U\.: of the UCR & Qﬂ" NS, furth 3::‘r 3
iikely be reguired to fulfill the needsof the AERE, and site delinsation.

4.2.5 Biclogical Survey of Aguatic invertebrate Community

The Company will perform a biological survey. This study will identify the relative
abundance and occurrence of aguatic macro invertebrate species in the various
reaches of the UCR. The survey wil provide direct support for identifving species that
may be appropriate for further study. Data coflectad will support the identification of
species and caiculation of richness and diversity indices. EPA Rapid Bioassessment
protocois are available to support these types of surveys or EPA’s probabilistic-based

sampling design could be used (see Fore 2003).

4.2.6 Aquatic Macroinvertebrate, Amphibian and Plankton Contaminant Sampling and -
Analysis

The Company will conduct a study to determine whether metal and other contaminant
residues in macroinvertebrates and plankton pose risks to fish. This study must to be
tied to a study characterizing diets of fish (Section 4.3.5) and a laboratory dietary

toxicity study (Section 4.3.4).

4.2.7 Bioavailability of Metals and ather Contaminants in Surface Water and Sediment
Porewater

Bioavailability will be considered at the site. EPA may require the Company to conduct
a study of the bioavailability of metals and other contaminants in surface water and
sediment porewater. The parties will work together to more fully develop a specific
study approach. The bioavailability of metals in surface water and sediment porewater
may be defined using either the biotic ligand model, to the extent such models are
available, or by water effect ratios (U.S. EPA, 2001; V.S. EPA, 1984). The biatic ligand
model is a method for determining bioavailability of certain metals in water (and
porewater) based on concentrations and binding constants of water quality constituents
with each other and biatic ligands of aquatic organisms. Water effect ratios are based
on labaratory tests whereby the toxicity of water and sediments collected in the field is
compared to that of standard laboratory water and laboratory sediments using standard

toxicity test species.
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4.3 EFFECTS CHARACTERIZATION

4.3.1 Surface Water Toxicity to Sensitive Inaicator Organisms

4}

EPA may require the Company to perform acute and chronic toxicity tests for surfac
waters of UCR.

Toxicity tests may be performed 10 verify predictions concerning the presence or
absence of risks based on analysis of chamical data (e.o., metals concentrations in
water).

4.3.2 |dentification of Cause-Effect Relationships Using Toxicity ldentification
Evaluations

EPA may require the Company to conduct studies to establish that metals and other

contaminants rather than other factors are specifically contributing significantiyto

toxicity or adverse effects observed in laboratory tests or field studies.

4.3.3 Sediment Toxicity to Sensitive Indicator Organisms

EPA may require the Company to conduct additional sediment toxicity tests with key
invertebrate species in the UCR. These may include Hyalella azteca or Chironomus
tentans. Tests with other macro invertebrate species as well as amphibians may be
reguired by EFA (e.q., the oligochaete, Lumbriculus variegatus.)

4.3.4 Laboratory Dietary Toxicity Tests with Fish

EPA may require the Company to perform laboratory dietary toxicity studies on species
of interest. Such tests have shown at other Superfund river sites that diet may be the
driving source of exposures when water concentrations of metals are below water

quality criteria.

4.3.5 Fish Diets

Risks to humans from fish consumption or fish toxicity may be related to contaminants
in the sediments or water column, or from diet (or all of these factors). EPA may
reguire that the Company determine the content and impacts of fish diet if this is
determined to be a significant contaminant pathway. Diets of fish shall be determined
from identification of species in water and sediment, and through analysis of stomach

contents.



Stomach contents of fish may need io be collected o assist in the dietary preference
determination. Dietary identification may be conducted over multiple seasons due to

high-expected variance in prey typas.

Tissue analyses of inveriebrates will be linkad {o known or inferred diets of fish and
other predators.

4.3.6 rish Habitat Use Survey

EFPA may require the Company to conduct a fish habitat survey. The purpose is to
identify locations where sturgeon, and other fish species for which existing data are
highly uncertain, and which are selected as or are potential assessment endpoints,
may reside in the UCR. The study shall include temporal issues related to their

potential exposures.
4.3.7 Contaminant Avoidance by Fish
Fi.srht may avoid areas of high contamination, or areas of slag.

EPA may require that the Company conduct avoidance tests for fish to determine
whether fish may avoid areas of the UCR that could be foraging or reproductive areas.
Low use could be detrimental to populations due to feeding or reproductive stresses.

4.3.8 Species of interest Study

It is noted that there are species resident to the UCR that are of special concern to
Teck Cominco, the federal government, the state, Tribes and the Public, e.g., sturgeon.
Sturgeon, in particular, due to their declining numbers and unique longevity are of
specific concern in the UCR. Few toxicity data are available for these organisms and
questions exist about their sensitivity to contaminants.

EPA may require investigations to address these concerns for sturgeon and other
species of interest. Issues that will be discussed at the workplan stage will include:
juvenile toxicity studies, tissue concentrations in field-collected sturgeon, gross
pathology, histopathology, maternal transfer, toxicity reference values (TRVs), and
other studies for contaminant effects recommended by the transboundary sturgeon

recovery team.

4.3.9 Food Web Modeling

EPA may require the Company to conduct food web modeling and obtain appropriate
empirical information and data to ascertain exposures to higher trophic organisms.
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The modeling would be used in identifying potential effects of remediation on fish
tissue and other higher trophic level crganisms’ chemical levels.

A specific food web model may 5e considersd, including integration with 1
the fate and transport models for use in Darl\maemizfmg sfiecis of sediment
ation on fish and higher frophic level organisms’ tisstie levels.
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Food web modeling may serve to suppori a determination of contaminant
concentrations of interest by a back calculation approach and for organic contaminants

that bioaccumulate.

If EPA determines that the models are riot appropriate, the collection of biota in 4.2,6
will be used to evaluate the bioaccumulation aspects of binavailability for those
cortaminants that will be part of a food web model or where we have TRVs for the

benthos.
4.4 RISK CHARACTERIZATION
4.4.1 Field Cbnﬁrmation of Laboratory/Office/Model Estimates of Risk

The Ecological Risk Assessment may have identified risks based on analyses of
laboratory and field data. To reduce uncertainty, EPA may require the Company to
verify that some of the predicted effects are occurring in key species within the UCR.
Key species are defined as those that are key to the ecological function and production
of the aquatic ecosystem and fisheries of the UCR.

Appropriate field studies are lines of evidence that can be considered and do not
preclude other lines of evidence.

4.4.2 Definition of Risks fo Receptor Populations

EPA may require the Company to perform quantitative evaluation of risks to
understand how or whether the calculated risks are affecting populations of the key
UCR species identified in the problem formulation. This information may be needed as
part of the remedy selection process especially given the size of the UCR.

Appropriate field studies are lines of evidence that can be considered and do not
preciude other lines of evidence.



CHAPTER 5 PLANT AND WILDLIFE RISK ASSESSMENT

.1 PROBLEM FORMULATION
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The scope of this study wili be the same as that described in Section 3.1.3.
5.1.2 Sediment Transport and Metal and Cther Contaminants Fate

This study wouid be the same as that described in Section 3.1.1.

5.1.3 Sources of Metals and Other Contaminants

This study would be the same as that described in Section 3.1.2.

5.1.4 Screening-level Risk Assessment and Data.Gaps Analysis -

Consistent with the Ecological Risk Assessment Guidance for Superfund, a screening
level risk assessment will be conducted on existing data. The contaminants of concern
will then be refined through a reevaluation of assumptions inherent in the screening
level risk assessment. EPA may require that the Company conduct additional SLRAs
iteratively to data collected as part of subsequent investigational tiers,

5.2 PLANT AND WILDLIFE EXPOSURE ASSESSMENT

5.2.1 Characterization of Background Metal and Other Contaminant Concentrations in
UCR Environmental Media

A study may be needed io identify locations that are suitable to represent in-water and
upland background contaminant concentrations for the UCR. If EPA requires this
study, background areas should be as similar as possible to the UCR locations being
sampled to ensure that contaminant concentrations in background areas are
representative of the range of physical and habitat conditions being evaluated. These

locations may be in Canada.

5.2.2 Sediment Sampling

EPA may require the Company to conduct additional sediment sampling. Data can be
used from the EPA 2005 sediment sampling programs, earlier sampling programs, and
new data collected for the aquatic and human health risk assessments. (See 3.2.3).

However, it is possible that additional data may be needed in particular locations used
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significantly by wildiife ;orforagmg Bulk or sieved sediment concentrations will be
used to define exposure for bottom-feeding ducks and shorebirds, and need to be
represeniative of the differe'wt reaches within the study area. Besides contaminant
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Ceﬁ"“ﬁ'ﬁr:uc:‘;, other sediment properties should be deso !
distribution, total organic carbon, and pH. Efficiencies in collecting the s-=d1‘nem da
can be realized by cooraination with the human and aquatic iife risk assessmenis.

Multiple background iocations (and conditions) tikely will be required to represent the
lacustrine, riverine, riparian and palustrine areas of the UCR, as well as represent the
different habitats (agricultural, etc.) contained in the upiand locations where &
significant contaminant footprint aftributable to Trail facility operations has been

established.

Exposed shoreline sediments that other wiidlife species may come into contact with
should also be considered, such as aguatic mammals and terrestrial mammals that

may feed on the exposed sediment {e.g., foragers of mussels).

5.2.3 Surface Water Sampling

A synoptic surface water data set suitable for assessing wildlife risks is not available for
the UCR. Because wildlife wilt use different portions of the UCR for resting, staging,
foraging, and reproduction, the Company shali coliect metal and other contaminant
concentrations throughout the study area. Surface water measurements should aiso
include both total metals, dissolved metals (in areas where important amphibian
populations occur), and parameters such as hardness, pH and suspended solids.

5.2.4 Aquatic and Terrestrial Animal Community Survey

The Company will conduct a study to identify the relative abundance and occurrence of
wiidlife foods in the various reaches of the UCR and uplands. The focus of this survey
will be on animal foods, species like worms, macroinvertebrates, and small mammals.
Plants will be surveyed in another study (Section 5.2.8). The scope of upland sampling
will be determined from footprints of Trail emissions and/or UCR dust (see Sections
3.1.3, 3.2.5, and 3.2.6). The key wildlife species and their food habits will be identified
before undertaking this study. The survey will identify species that shouild be sampled
because of their distribution, occurrence and abundance. A probabilistic-based
sampling approach (Fore 2003) as well as other sampling approaches will be

considered.
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5.2.5 Aquatic and Terrestrial Animal Residus Sampling

Metal and other contaminant residues in animai pray of key wiidlife receptor species
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will bg determined with 2 field sampling program. Residues It planis consumss by
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cartzin wildiife recepiors aiso will be studied (see Section 5.2.2). Pray species
sampled should be basad on the food habits of key recepiors identified during ihe
Problem Formutation. Aguatic and terrestrial animal residue sampling shouid be
synopiic of the different aguatic and upiand habitats within the Study Area and the
typical dietary habits of wildlife receptors to ensure maximum relevance to the risk
assessments. The prey may include invertebrates, fish and small mammals. Samplas
for residue measurement may be co-located with sediments, water or soil, as
appropriate. These data may also aliow uptake efficiencies {o be evaluated in certain

cases.
5.2.6 Amphibian and Reptile Survey

Data on the relative abundance of reptiles and amphibians in the Study Area may be
needed as a line of evidence in the wildlife risk assessment. EPA may require the
Company to collect this data. These data will also guide residue sampling of these
organisms (if any) for use in the assessment. Sampling should be coordinated with
other surveys (e.g., Section 5.2.5) and consider using a probabilistic or an alternative
sample design such as the stratified population proportionate design as approved by

EPA.
5.2.7 Fish Tissue Sampling

EPA may require the Company to coliect additional fish tissue data. Existing data fram
EPA's 2005 sampling event will be used as appropriate, but additional data may be
needed to support the wildlife risk assessment. Fish (whole body samples) are
expected to be the primary prey of such wildlife predators as otters, ospreys, eagles
and herons. The fish for these receptors should be processed and chemically analyzed
without depuration of stomach contents. Fish size required to support the wildlife risk
assessments will vary. Osprey and Bald Eagle may take larger (i.e., >12 inches) fish,
while other fish-eating wildlife (herons, otters) will consume smaller specimens. Fish
sampled should be representative of the species, sizes and trophic levels characteristic
of the UCR. Coordinating sampling with the mercury fate study may be desirable
(Section 3.2.7). Fish should be analyzed as individual samples (no composites).
Several specimens representing size classes of common prey species should be
coliected from multiple reaches within the UCR.
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5.2.8 Upiand Plant Survey

Data on the types of vegetation and the relative degree of vegetative cover in the Study
Area for key species may be gathered sither on the ground, from existing resource
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erre footprint study (Sections 3.1.3, 3.2.6 and 5.1.1) identifies areas of upland
comntamination. These data should be mapped using geographic information systems
{GIS) so that areas of occurrence of indicatar plant species are known and can be
targeted for sampling plants in areas where exposures have been identified (see
Section 3.1.1 and 5.1.1). Consolidation and integration of this survey and the mzapping
with the human health assessment shouid be considered.
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5.2.9 Soil and Vegetation Sampling

Depending on how the upland portion of the study area is defined (see Section 5.1.1),
EPA may require the Company to conduct bulk soil sampling to evaluate exposures of
terrestrial wildlife. Soil can be directly ingested by {errestrial wildlife grazing on”
vegetation within the upland study area and is one of the key pathways for metal and
other contaminant uptake by plants. Soils collected to evaluate exposures of wildlife
and terrestrial vegetation should be whole (buik} and include the following
measurements in addition to metals and other contaminants: particle sizes, cation
exchange capacity, total organic carbon and pH. Bulk soil samples shouid be
collocated with sampies of vegetation to evaluate metal and other contaminant

bioaccumulation potential.

The number of soil samples collected will depend on the power and sensitivity of the
study, heterogeneity of the results, the number and aerial extent of footprints identified
in the depositional studies (Sections 3.1.3, 3.2.6), and the upland piant survey (Section
5.2.8). At a minimum several soil samples per "location" should be collected. Locations
to be sampied for soil and vegetation should include areas where natural (wild)
vegetation (forbs, grasses, shrubs and other vegetaticn/forage) is present.

Plant samples should he associated with the focd habits of the wildlife receptors.
Roots may be needed to support dietary habits for some wildlife that preferentially feed
on these plant parts (e.g., muskrat, other small mammails), while shoots (i.e., above
ground growth) will be necessary to support forage for other receptors (smalil

mammais).

5.2.10 Bioaccessibility Study

Residues of some contaminants in the tissues of some species of fish may potentially
pose risks to wildlife receptors, depending on consumption rates, metai and other
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contaminant concentrations and assumptions about the contaminanis’ bicavailability.
Cne method, currentiy in development, for making a preliminary estimate of lead
bicavailability in humans is the in vitro bioaccessibility Szudy EPA may requirs the
Company o conduct & siu !\f{; gvatugie the Dot teniial J!JEECC" siniz fraction -f’”" in vitro
measure of whai may be bloavailable o peopie or wiidlife through ingestion) of (at
minimum; tead and arsenic (and perhaps other metais ) The scope of sample
collection for this study would depend on the chemicals, media, recepiors, and
locations identified in the risk assessments.

5.3 PLANT AND WILDLIFE EFFECTS CHARACTERIZATION

5.3.1 Early Life Stage Amphibian Toxicity Tests

The ne=d for early life stage amphibian toxicity tests will be based on the findings of
the screening level risk assessment of sediment and water quality data, and the results
from the amphibian/reptile survey. If screening evaluations suggest contaminant

~ concentrations may pose a risk, then EPA may require that the Company conduct this-
study., The frog embryo teratogenesis assay-Xenopus (FETAX) test is a candidate

test.
5.3.2 Plant Germination Studies

The need for plant germination tests (e.g., lettuce seed) will be based upon the
screening level risk assessments, the plant/vegetation survey, and the footprints
identified in studies described in Sections 3.1.3, 3.2.5 and 3.2.6. If screening
evaluations suggest potential risks, then EPA may require the Company to conduct
germination studies in soil and sediment collected from selected locations. These tests

could also be used to assess bioaccumulation, if necessary.

5.3.3 Earthworm Toxicity Studies

The need for earthworm toxicity tests will be based upon findings of the screening level
risk assessment of soil data, the results of the footprint study (Section 5.1.1) and the
results from the survey of terrestrial invertebrates (Section 5.2.4). If screening
evaluations suggest contaminant concentrations may pose a risk, then EPA will require
the Company to conduct survival studies in soil and sediment collected from selected

locations.
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“Contaminated Sediment Remediation Guidance for Hazardous Waste Sites”, U.S,
EFA, Office of Solid Waste and Emergency Responss December 2005, OSWER
Directive No. 9355.0-85,

“Framewaork for Inorganic Metals Risk Assessment”, U.S. EPA Risk Assessment
rarum, November 2004, EPA/G30/P-04/068B. Note: This document is a preliminary
draft. This information is distributed solely for the purpose of peer review under
applicabie informaticn quality guidelinss. It has not been formally disseminated by the
EPA and should not be construed to represent any Agency determination or policy.

The (revised) National Oil-and Hazardous Substance Poliution Contingency Plan
(NCP).

"Guidance for Conducting Remedial Investigations and Feasibility Studies Under
CERCLA", U.S. EPA, Office of Emergency and Remedial Response, October 1988,
OSWER Directive No. 9355.3-01.

"Interim Guidance on Potentially Responsible Party Participaticn in Remedial
investigation and Feasibility Studies”, U.S. EPA, Office of Waste Programs
Enforcement, Appendix A to OSWER Directive No. 9355.3-01.

"Guidance on Oversight of Potentially Responsibie Party Remedial Investigations and
Feasibility Studies”, U.S. EPA, Office of Waste Programs Enforcement, OSWER

Directive No. 8835.3.

"A Compendium of Superfund Field Cperations Methods", Two Volumes, U.S. EPA,
Office of Emergency and Remedial Response, EPA/540/P-87/001a, August 1987,

OSWER Directive No. 9355.0-14.

"EPA NEIC Policies and Procedures Manual”, May 1978, revised November 1984,
EPA-330/3-78-991-R.

"Data Quality Objectives for Remedial Response Activities”, U.S. EPA, Office of
Emergency and Remedial Response and Office of Waste Programs Enforcement,
EPA/S40/G-87/003, March 1987, OSWER Directive No. 9335.0-78.
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"Guidelines and Specifications for Preparing Quality Assurance Project Plans®, U.S.
EPA, Office of Research and Development, Cincinnati, Ohio, QAMS-004/80,

December 29, 1880.

o
85

“interim Guigelines and Specifications for preparing Quelity Assurance Project Plans”,
U.5. EPA, Office of Emergency and Remediai Respanse QAMS-005/80, December

1980.

"Users Guide to the EPA Contract Laboratory Program:, U.S. EPA, Sample
Management Office, August 1982.

“interim Guidance on Compliance with Applicable or Relevant and Appropriate
Requirements”, U.S. EFA, Office of Emergency and Remedial Response, July 9, 1987,

CSWER Directive No. 9234.0-05.

"CERCLA Compliance with Other Laws Manual”, Two Volumes, U.S. EPA, Cffice of
Emergency and Remedial Response, August 1988 (draft), OSWER Directive No.

§234.1-01 and -02.

"Guidance on Remédiai Actions for Contaminated Groundwater at Superfund Sites”,
U.S. EPA, Office of Emergency and Remedial Response, (draft), OSWER Directive No.

9283.1-2.

"Draft Guidance on Preparing Superfund Decision Documents®, U.S. EPA, Office of
Emergency and Remedial Response, March 1988, OSWER Directive No. 9355.3-02.

"Risk Assessment Guidance for Superfund--Volume |, Human Health Evaluation
Manual (Part A)", December 1988, EPA/540/1-89/002.

"Risk Assessment Guidance for Superfund--Volume Il Environmental Evaluation
Manual", March 1989, EPA/540/1-89/001.

"Guidance for Data Usability in Risk Assessment", October 1990, EPA/540/G-90/008.

"Performance of Risk Assessments in Remedial Investigation/ Feasibility Studies
(RI/FSs) Conducted by Potentially Responsible Parties (PRPs)", August 28, 1990,

OSWER Directive No. 9835.15.

"Role of the Baseline Risk Assessment in Superfund Remedy Selection Decisions”,
April 22, 1991, OSWER Directive No. 9355.0-30.
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"Health and Safety Requirements of Employees Employed in Field Activities”, .3,
EPA, Office of Emergency and Remedial Respanse, July 12, 1881, EPA Order No.
1440.2.

CSHA Regulations in 28 CFR 1910.120 (Federal Register 45854, December 18,
AY
)

“Interim guidance on Administrative Records for Selection of CERCLA Respornise
Actions”, U.3. EPA, Office of Waste Programs Enforcement, March 1, 19888, OSWER

Direciive No. 9833.3A.

"Community Reliations in Superfund: A Handbook", U.S. EPA, Office of Emergency
and Remedial Response, June 1388, OSWER Directive No. 8320.0-03B.

"Community Reiations During Enforcement Activities and Davelopment of the
Administrative Record", U.S. EPA, Office ¢f Waste Programs Enforcement, November

1968, OSWER Directive No. 9836.0-1A.
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National Academy of Sciences. (2003). Bioavailability of Contaminants in Soils and
Sediments Processes, Tools, and Applications. National Research Council,
Committee of Contaminents in Soils and Sediments, Water Science and
Technology Board, Division on Earth and Life Studies; Washington D.C.

Ross & Associates Environmental Consulting, Landau Associates & 1. Hubbard Gray
Consulting. (2003). Area-Wide Soil Contamination Task Force Report. pp. 69.
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Ecology; Washington State Department of Health; Washington State
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Exhibit B

Technical Review of Unper Columbia River RI/FS

EPA is prepared to provide up to four levels of technical review of RUFS process, outlined as
follows:

(1)  Upper Columbia River Technical Team:

The site technical tear: will consist of represeniative of EF A Reglon 1C as weil as technical
experts from EPA headquarters and labs. Specifically, the technical team consists of:

Sally Thomas
Kevin Rochlin
Monica Tonel
Bruce Duncan
David Charters
Pavid Cooper
Steve Ells
Marc Stifelman
Burt Shephard

(2) Contaminated Sediments Technical Advisory Group (CSTAG)

EFA will utilize CSTAG periodically throughout the RI/FS process to assure sound decision-
making. OSWER Directive 9285.6-08, Principles for Managing Contaminated Sediment
Risks ar Hazardous Waste Sites (Feb. 12, 2002), established the CSTAG as an EPA technical
advisory group to “monitor the progress of and provide advice regarding a small number of
large, complex, or controversial contaminated sediment Superfund sites”. The main purpose
of the CSTAG is to help RPMs appropriately investigate and manage their sites in
accordance with the 11 risk management pririciples established in the above Directive.
Because all the members are also engineers or scientists, technical advice on specific studies
is also often provided. The CSTAG is visiting most of the largest sediment sites where a
remedy has not yet been selected in order to provide the site manager advice on how to select
a remedy that achieves a cost-effective reduction in long-term risks to human health and the

environment.

CSTAG membership includes one representative per Region, two from ORD, and two from
OSRTI. The imtial meeting for each site will be near the site and will include an overview of
the site by the RPM, a site visit, a half-day session where key stakeholders may make
presentations, and a half-day CSTAG-only session where the CSTAG begins drafting its
recommendations. The CSTAG plans to monitor the progress at each site until all remedial
action objectives and cleanup levels have been met.

The CSTAG has submitted recommendations on ten sites and other sites will be added as it
becomes apparent that they are likely to include a sediment remedy. The recommendations
and the Region’s response are posted on EPA’s contaminated sediments web page at

www.epa.gov/superfund/resources/sediment/cstag.htm. Most site managers have found the
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recommendations useful and have used them to refine their conceptual site model, gather
more data that is most appropriate, not collect data that are unlikely to be used in decision—
making, improve their communications with the public, and/or evaluate existing data in a

different light.
(3) Technical Review Process

EPA is willing to allow Teck Cominco, at specified points in the RI'FS process, to seek
further third-party review of a decision of the Upper Columbia River Technical team to an
EPA remediation expert, Dr. Elizabeth Southerland, Division Director, Office of Superfund
Remediation and Technology Innovation. Teck Cominco could seek review of decisions of
the Technical Team to Dr. Southerland on the following documents:

a) technical memorandum on problem formulation for ecological risk
assessment

b) draft eco risk assessment work plan (this document will include
methodology for performing and problem formulation for eco risks);

¢) draft human health risk assessment work plan (this document will include
methodology for performing the risk assessment including hazard
identification);

d) draft risk assessment for eco risks;
¢) draft risk assessment for human health risks;
f) any action memorandum for early response actions.

g) draft FS

Under this process, Teck Cominco could raise its concems with Dr. Scutherland within 10
days of EPA issuing its disapproval or modifications of Teck’s draft fmal document. Dr.

- Southerland will consult with Region 10 and HQ staff, and the experts representing the
United States Department of the Interior, the Canadian government, State and Tribal
governments, and Teck Cominco, as needed, in reviewing Teck Cominco's objections and
alternatives. Dr. Southerland may also, at her discretion, consult other such experts as she
deems appropriate. Dr. Southerland will provide written technical recommendations to the
Region 10 Administrator and the Assistant Administrator of the Office of Solid Waste and
Emergency Response (OSWER) who will thenr make a joint written final decision,

(4 Enhanced Consultative Role for Canadian Government

Arrangements for consultation between the governments of the United States and Canada
will be completed by the exchange of notes between the two governments,
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